
APPENDIX G

Fluvial Geomorphology

For figures, tables, and text from Rosgen applied to this portion of the study, especially pages 5-6, 6-29, 6-30, and
8-9, refer to: Rosgen. D. L. 1996. Applied River Morphology. Printed Media Companies, Minneapolis, Minnesota.





Definition of Terms for Pebble Counts Made
in the Long Creek & Red Brook Watersheds

     

 Category_ 
Observed in
  the Field  Abbreviation    Approximate Size Class*
Sand                SA   0.0380 cm
Fine-Sand/Silt/Clay mix     SC ~0.0100 cm
Clay (solid)          C ~0.0050 cm
Bedrock         BR Don't use to calculate mean particle size, but

do use in particle-size-distribution 
discussion 

Note: Because pebble counts were used as the field technique to characterize the substrate of these streams, as opposed to doing sieve
analyses of stream bottom materials, these general definitions were used to categorize basic types of materials encountered in the field.

*Mean particle size for specified category, as defined in Rosgen 1996





















Cross-Section
-Long Creek-

Maine Mall Tributary
Near MVP Sports
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Cross-Section
-Long Creek-

Maine Mall Tributary
At Hoyt's Invert Site
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Cross-Section
-Long Creek-
Main Tributary

Near Gorham Rd.
& Clark's Pond
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Cross-Section
-Long Creek-
Main Tributary

VTEC-RW
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Cross-Section
-Long Creek-
Main Tributary

Above Foden Rd.
Not Q Site
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Cross-Section
-Long Creek-
Main Tributary
Public Works
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Cross-Section
-Long Creek-
Main Tributary

Goodyear
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  The y- axis scale is 3 times
that of the x-axis.

Bankfull Height

Water Level

LC-Mn-2.274



Cross-Section
-Long Creek-
Main Tributary

below RWS
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Cross-Section
-Long Creek-

Jetport Tributary
VTEC-LW
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Cross-Section
-Long Creek-

Jetport Tributary
Above Foden Rd.
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Cross-Section
-Red Brook-

HQ / HomeDepot
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Cross-Section
-Red Brook-

Lazyboy
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Cross-Section
-Red Brook-
Lion's Club
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  The y- axis scale is 3 times
that of the x-axis.

The water elevation is not 
available for this site.

Bankfull Height

Water Level

RB-2.119



Cross-Section
-Red Brook-
Above RWS
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APPENDIX H

Water Quality Classification Standards

Information about Maine's water quality classification system can be found online at: 
< www.state.me.us/dep/blwq/monitoring.htm >.



For information related to statutory water quality classification of various Maine waterbodies, visit 
< http://www.maine.gov/dep/blwq/monitoring.htm >.



APPENDIX I

Growth Projections





jeffrey.t.varricchio
Note (5/19/06):  Figure source is PACTS (Portland Area Comprehensive Transportation Committee) .  (Their website is http://pactsplan.org/ .)



APPENDIX J

Quality Assurance / Quality Control
Information



Quality Assurance / Quality Control Information

Note: The protocols, including quality assurance and quality control measures used in this study, are described in the methods section
(Chapter 2) of this report.  Where additional information needs to be presented, including the locations of QA/QC data and notes about
observers of various techniques (to ensure that data/samples were collected properly) used in this study, are either discussed in the
results section or listed below.

2.1  Land Use Analysis, Stream Walk, Watershed Survey, and Surficial Geology Investigation

GIS

In a few cases, reach length at a site was collected using a GPS unit in order to save time.  In order to gain an estimate of
comparability of field- and GIS-gathered information, I measured endpoints of the reach at a study site (LC-M-2.896) (upstream and
downstream points) using both a tape measure and also with a GPS unit (Trimble model # TDC1).  The results were: 201.5' (tape) vs.
207.7' (GPS), with a difference of  6.2', so the GPS was determined to underestimate linear distance by 3.1% at this site.  This
information also is useful when estimating the accuracy of sampling site GPS points.

2.2  Biological Community Sampling

Macroinvertebrates

Observers/helpers during standard Maine DEP “rockbag” macroinvertebrate sampling:
• Mary-Ellen Dennis, Maine DEP, Division of Watershed Management, Augusta
• Don Kale, Maine DEP, Division of Watershed Management, Portland



Fish

Observers/helpers during fish sampling:
• John Reynolds, Maine DEP, Division of Environmental Assessment (fish biologist), Augusta

2.3  Water Chemistry and Suspended Solids (Baseflow and Stormflow) Sampling

QA/QC data may be found in the tables in Appendix C or in the appropriate tables in the results section (Chapter 3.3). 
Observer of one sampling event:
• Don Kale, Maine DEP, Division of Watershed Management, Portland

QA for sample containers:
• All sample containers (field samples, blanks, etc.) were taken from the same batch
• cubitainer batch: 10/22/99 shift 2
• 250-ml containers for nutrient and TSS samples:  lot # 355474
• oil and grease bottles were pre-cleaned and certified by ESF

2.4  Water Temperature Monitoring

See Appendix D.

2.5  Hydrology Data Collection

See pre-storm photos of culverts below the flow measurement stations at the end of Appendix L.  Surveys (using a surveyor’s level
and rod) of the ISCO flow meter bubble-line attachment sites, as well as cross-section surveys of the measurement locations, are
entered into spreadsheets but have not yet been worked up into figures and tables.  For calibration (stage-discharge relationship) data



for the ISCO flow meters, see Appendix E.  Occasional technical problems with the ISCO data loggers sometimes limited the number
of readings that could be gathered for the calibrations.

Observer of a manually-measured discharge sampling event:
• Don Kale, Maine DEP, Division of Watershed Management, Portland

2.7  Fluvial Geomorphology Assessment

Observers of channel cross-section, gradient, and various Rosgen classification field measurements:
• Jeff Dennis, Maine Department of Environmental Protection, Biologist, Division of Watershed Management, Augusta
• Don Kale, Maine Department of Environmental Protection, Division of Watershed Management, Portland



APPENDIX K

Glossaries



GLOSSARY

Modified from:

• U. S. Environmental Protection Agency.  1997. Volunteer Stream Monitoring: A Methods Manual. EPA 841-B-97-003.  Office of Water.  
< http://www.epa.gov/volunteer/stream/ >

• Fischenich, C.  2000. Glossary of Stream Restoration Terms.  EMRRP-SR-01.  Prepared for the U. S. Army Corps of Engineers’ Ecosystem
Management and Restoration Program.  < http://www.wes.army.mil/el/emrrp/tnotes.html >  (Only a few terms were taken from this document.
See the actual document for more terms.)

• A “JV” indicates that the entry was written by the author of this report.

accuracy - a measure of how close repeated trials are to the desired target. 

acidity - a measure of the number of free hydrogen ions (H+) in a solution that 
can chemically react with other substances. 

alkalinity - a measure of the negative ions that are available to react and 
neutralize free hydrogen ions. Some of most common of these include hydroxide 
(OH), sulfate (SO4), phosphate (PO4), bicarbonate (HCO3) and carbonate (CO3) 

ambient - pertaining to the current environmental condition. 

assemblage - the set of related organisms that represent a portion of a 
biological community (e.g., benthic macroinvertebrates). 



bankfull discharge - the stream discharge corresponding to the water stage that first overtops the natural banks.  This flow occurs, on
average, about once every 1 to 2 years.

benthic - pertaining to the bottom (bed) of a water body. 

biochemical oxygen demand (BOD) - the amount of oxygen consumed by 
microorganisms as they decompose organic materials in water. 

biological criteria - numerical values or narrative descriptions that depict the 
biological integrity of aquatic communities in that state. May be listed in 
state water quality standards. 

buret - a graduated glass tube used for measuring and releasing small and 
precise amounts of liquid. 

catchment - (1) The catching or collecting of water, especially rainfall; (2) a reservoir or other basin for catching water; (3) the water
thus caught; (4) a watershed.

channel - the section of the stream that contains the main flow. 

channelization - the straightening of a stream; this often is a result of human 
activity. 

chemical constituents - chemical components that are part of a whole. 

cobble - medium-sized rocks (210 inches) that are found in a stream bed. 

combined sewer overflow (CSO) - sewer systems in which sanitary waste and 
stormwater are combined in heavy rains; this is especially common in older 
cities. The discharge from CSOs is typically untreated. 



community - the whole of the plant and animal population inhabiting a given 
area. 

culvert - man-made construction that diverts the natural flow of water. 

d-frame net - a fine mesh net that is attached to a pole and used for sampling. 
It resembles a butterfly net. 

deionized water - water that has had all of the ions (atoms or molecules) other 
than hydrogen and oxygen removed. 

designated uses - state-established desirable uses that waters should support, 
such as fishing, swimming, and aquatic life. Listed in state water quality 
standards. 

dissolved oxygen (DO) - oxygen dissolved in water and available for living 
organisms to use for respiration. 

distilled water - water that has had most of its impurities removed. 

drainage density - the area of drainage channels facilitating precipitation reaching a waterbody such as a stream; equals stream
length/catchment area (JV).

dredge - to remove sediments from the stream bed to deepen or widen the channel.

drift - when stream macroinvertebrates are exposed to a disturbance, they sometimes react by allowing themselves to be passively
transported downstream in the water column (JV).

ecoregion - geographic areas that are distinguished from others by ecological 
characteristics such as climate, soils, geology, and vegetation. 



effluent - wastewater discharge.

embeddedness - the degree to which rocks in the streambed are surrounded by 
sediment. 

emergent plants - plants rooted underwater, but with their tops extending above 
the water. 

Erlenmeyer flask - a flask having a wide bottom and a smaller neck and mouth 
that is used to mix liquids. 

eutrophication - the natural and artificial addition of nutrients to a waterbody, which may lead to greatly increased algae production
and eventual decay, which then may result in depleted oxygen concentrations. Eutrophication is a natural process that is frequently
accelerated and intensified by human activities. (JV)

floating plants - plants that grow free floating, rather than being attached to 
the stream bed. 

flocculent (floc) - a mass of particles that form into a clump as a result of a 
chemical reaction. 

glide/run - section of a stream with a relatively high velocity and with little 
or no turbulence on the surface of the water. 

graduated cylinder - a cylinder used to measure liquids that is marked in units. 

gross morphological features - large obvious identifying physical 
characteristics of an organism. 

headwaters - the origins of a stream. 



hyporheic zone - the area under the stream channel and floodplain where groundwater and the surface waters of the stream are
exchanged freely.
 
hypoxia - depletion of dissolved oxygen in an aquatic system. 

impairment - degradation. 

impervious surface - a surface which is impermeable and which does not allow precipitation to infiltrate into the ground; examples
include roads, parking lots, sidewalks, and rooftops.

impoundment - a body of water contained by a barrier, such as a dam. 

inert - not chemically or physically active. 

kick net - a fine mesh net used to collect organisms. Kick nets vary in size, 
but generally are about three feet long and are attached to two wooden poles at 
each end. 

land uses - activities that take place on the land, such as construction, 
farming, or tree clearing. 

large woody debris- pieces of wood often, but not always defined as being larger than 10 ft long and 6 in diameter (JV).

macroinvertebrate - organisms that lack a backbone and can be seen with the 
naked eye. 

NPDES- National Pollutant Discharge Elimination System, a national program in 
which pollution dischargers such as factories and sewage treatment plants are 
given permits to discharge. These permits contain limits on the pollutants they 
are allowed to discharge. 



orthophosphate - inorganic phosphorus dissolved in water. 

outfall - the pipe through which industrial facilities and wastewater treatment 
plants discharge their effluent (wastewater) into a waterbody. 

percent total impervious area (PTIA) - the percentage of given area of land (such as a watershed) that is overlain by an impervious
material such as asphalt (JV).

periphyton -  macro- and micro-algae attached to substrates found on the bottom of aquatic ecosystems; these communities often
maintain an intimate association with microbes and an extracellular matrix which all together is sometimes called the Aufwuchs
community (JV)

permeable - porous. 

pH - a numerical measure of the hydrogen ion concentration used to indicate the 
alkalinity or acidity of a substance. Measured on a scale of 1.0 (acidic) to 
14.0 (basic); 7.0 is neutral. 

phosphorus - a nutrient that is essential for plants and animals. 

photosynthesis - the chemical reaction in plants that utilizes light energy from 
the sun to convert water and carbon dioxide into simple sugars. This reaction is 
facilitated by chlorophyll. 

pipet - an eyedropper-like instrument that can measure very small amounts of a 
liquid. 

pool - deeper portion of a stream where water flows slower than in neighboring, 
shallower portions. 

precision - a measure of how close repeated trials are to each other. 



protocol - defined procedure. 

PTIA - see percent total impervious area (JV).

reagent - a substance or chemical used to indicate the presence of a chemical or 
to induce a chemical reaction to determine the chemical characteristics of a 
solution. 

riffle - shallow area in a stream where water flows swiftly over gravel and 
rock. 

riparian - of or pertaining to the banks of a body of water. 

riparian zone - the vegetative area on each bank of a body of water. 

riprap - rocks used on an embankment to protect against bank erosion. 

run/glide - see glide/run. 

saturated - inundated; filled to the point of capacity or beyond. 

sheen - the glimmering effect that oil has on water as light is reflected more 
sharply off the surface. 

sieve bucket - a bucket with a screen bottom that is used to wash 
macroinvertebrate samples and to remove excess silt and mud. 

silviculture - forestry and the commercial farming of trees. 

submergent plants - plants that live and grow fully submerged under the water. 



substrate - refers to a surface. This includes the material comprising the 
stream bed or the surfaces to which plants or animals may attach or live upon. 

taxon (plural: taxa) - a level of classification within a scientific system that 
categorizes living organisms based on their physical characteristics. 

taxonomic key - a quick reference guide used to identify organisms. They are 
available in varying degrees of complexity and detail. 

titration - the addition of small, precise quantities of a reagent to a sample 
until the sample reaches a certain endpoint. Reaching the endpoint is usually 
indicated by a color change. 

tolerance - the ability to withstand a particular condition, e.g., 
pollution-tolerant indicates the ability to live in polluted waters. 

tributaries - a body of water that drains into another, typically larger, body 
of water. 

turbidity - murkiness or cloudiness of water, indicating the presence of some 
suspended sediments, dissolved solids, natural or manmade chemicals, algae, etc. 

volumetric flask - a flask that holds a predetermined amount of liquid. 

water quality criteria - maximum concentrations of pollutants that are 
acceptable, if those waters are to meet water quality standards. Listed in state 
water quality standards. 

water quality standards - written goals for state waters, established by each 
state and approved by EPA. 



watershed - the area of land drained by a particular river or stream system. 
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